DOH SWPP GWFM Concerns

1. GWFMs use boundary conditions that come with a lot of
uncertainty, resulting in model result uncertainty

2. Lack of verifiable metrics to ensure the model replicates
hydrogeologic dynamics with sufficient certainty

a) Local metrics

b) Regional metrics

3. The application to date of the model conclusions is
problematic.

a) Critical question: can pumping the RHS at 4.6 mgd capture
of otherwise immobilize a fugitive contaminant plume?
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Critical Drinking Water Risk Evaluation Questions

* Does pumping the Red Hill Shaft mobilize groundwater
from beneath the tanks 1n a direction that is down the axis
of the Red Hill Ridge?

 Is there a hydraulic pathway from beneath the tanks to the
Halawa Shaft?

* Over-arching question; 1s the model informative for
answering either of both of those questions?
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GWFM Boundary Conditions
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Model Verification Metrics

1. Metrics currently used
2. Issues with current metrics

3. Alternatives
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Lack of Verifiable Metrics
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Lack of Verifiable Metrics

Simulated (ft msl)
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Modeled Gradient
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Measured gradient vs modeled gradient

Groundwater Elev. (ft msl)
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Lack of Verifiable Metrics

Groundwater Elev, (ft msh
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Reliability of GW Elevations

For-Red Hill-AGC Parby Use-Only

March 25, 2020 Groundwater Flow Model Report Numerical Model!
Revision 00 Red Hill Buik Fuel Storage Facility, JBPHH, CGahu, HI Development

magnitude and direction, which are a primary objective for the model. However, the measwrements of
absolute water levels or gradients between well pairs may incur errors due to datum measurements and
borehole gyroscopic tape corrections for the reasons previously éi:scussed,] The spring fluxes at Pearl
Harbor Spring at Kalauao and Kalauao Spring were also calibration targets with target values shown
m Table 3-2. Weighting on these targets was determmed after prelimmary PEST sunulations such that
the flux magnitudes did not overwhelm water level targets in the objective function. Finally, the
exiraction rates at pumping wells were also mcluded 1 the PEST multi-objective function to ensure
that pumping did not reduce with bottom-hole conditions during calibration.
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Alternative Metric

<

Chemistry shows indication ot a
poorly mixed system

*  Chioride conc. vary from ~40-
>1000 mg/L

+  Southeast very different from
northwest

«  Morthwest chiorides still highly
variable

= Aldarge Hwcof groundwater
down the Red Hill ridge should
show better mixing

8/15/2018 33
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Estimated Chloride Conc. in Recharge
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Recharge, = 7.5*(Rain-Runoff)/Recharge
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Lack of Verifiable Metrics

Legend
CJRed Hill Facility
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Flow model could be tested using the flow budget utility and representative values
of groundwater chloride
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Incorporating Geochemistry w/o Doing a
Transport Model

* Mixing Equation

— Crix=(C*Q+C,*Q,+C5*Q3)/(Q+Q,+Q3)

Inflow to Red Hill Shaft

— Chloride concentration 1s weighted Cl sum from the source
areas
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Westbay Well Chlorides

Constrain source area for chloride
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Regional groundwater elevation contours
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Chloride concentrations could be better explained by the postulated ground water
flow directions
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Techniques for Model Verification
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